passing through the first and second end portimis of the fourth arm link 954. In fact the third and 
fourth arm links 953 and 954 are in syn^trical relationship with each other with respect to the 
additional link retaining mechanism/450. 



In the Claims : 

Please amend claims 1, 8, 22, 25, and 28 to read as follows: 
Claim 1 has been amended as follows: 



1 . (Amended) A robot arm mechanism comprising: 
, a handling member for supporting and handling an object 

f\ a robot arm connected to the handling member, the ro^ot arm comprising a first arm 

J link having first and second end portion, a second arm link having first and second end portion, 
and a link retaining mechanism having a center line, the link retaining mechanism pivotably 
retaining the first and second arm links respectively at/the first end portions of the first and 
second arm links and keeping parallel two lines including a line passing through the first and 
^ second end portions of the first arm link' and a lure symmetrical with respect to the center line 
with the line passing through the first and second end portions of the second arm link, the link 
retaining mechanism comprising a first joijtf cross linkage including a first short link having first 
and second end portions, a first long Jink having first and second end portions and longer than 
the first short link of the first joint crefe/ linkage of the link retaining mechanism, the first short 
and long links of the first joint cross linkage of the link retaining mechanism pivotably connected 
with each other at the second txA portion of the first short link of the first joint cross linkage of 
the link retaining mechanist and the first end portion of the first long link of the first joint cross 
linkage of the link retaining mechanism, a second short link having first and second end portions 
and substantially equaKin length to the first short link of the first joint cross linkage of the link 
retaining mechanisni, the first long link of the first joint cross linkage of the link retaining 
mechanism and the second short link of the first joint cross linkage of the link retaining 
mechanism pi/otably connected with each other at the second end portion of the first long link of 
the first jmnt cross linkage of the link retaining mechanism and the first end portion of the 
second tfnort link of the first joint cross linkage of the link retaining mechanism, and a second 
long/link having first and second end portions and substantially equal in length to the first long 
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link of the first joint cross linkage of the link retaining mechanism, the second short ancLfong 
links of the first joint cross linkage of the link retaining mechanism pivotably connected with 
each other at the second end portion of the second short link of the first joint cross linkage of the 
link retaining mechanism and the first end portion of the second long link of the/first joint cross 
linkage of the link retaining mechanism, the second long link of the first joint cross linkage of 
the link retaining mechanism and the first short link of the first joint cross4inkage of the link 
.retaining mechanism pivotably connected with each other at the second end portion of the second 
long link of the first joint cross linkage of the link retaining mechanfsm and the first end portion 
of the first short link of the first joint cross linkage of the link regaining mechanism under the 
state that the second long link of the first joint cross linkage oi the link retaining mechanism is 
crossed with the first long link of the first joint cross linkage of the link retaining mechanism, 
and a second joint cross linkage including a first short link having first and second end portions, 
a first long link having first and second end portions ind longer than the first short link of the 
second joint cross linkage of the link retaining rfie^hanism, the first short and long links of the 
second joint cross linkage of the link retaining m^cjlanism pivotably connected with each other 
at the second end portion of the first short link of the second joint cross linkage of the link 
retaining mechanism and the first end portion of the first long link of the second joint cross 
linkage of the link retaining mechanisna, a second short link having first and second end portions 
and substantially equal in length to the first short link of the second joint cross linkage of the link 
retaining mechanism, the first long link of the second joint cross linkage of the link retaining 
mechanism and the second short link of the second joint cross linkage of the link retaining 
mechanism pivotably connected with each other at the second end portion of the first long link of 
the second joint cross linkage of the link retaining mechanism and the first end portion of the 
second short link of the second joint cross linkage of the link retaining mechanism, and a second 
long link having mst and second end portions and substantially equal in length to the first long 
link of the second joint cross linkage of the link retaining mechanism, the second short and long 
links of the second joint cross linkage of the link retaining mechanism pivotably connected with 
each other ^at the second end portion of the second short link of the second joint cross linkage of 
the link/retaining mechanism and the first end portion of the second long link of the second joint 
cross/linkage of the link retaining mechanism, the second long link of the second joint cross 
lii&age of the link retaining mechanism and the first short link of the second joint cross linkage 
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of the link retaining mechanism pivotably connected with each other at the second end portion of 
the second long link of the second joint cross linkage of the link retaining mechanism and the 
first end portion of the first short link of the second joint cross linkage of the linkretaining 
mechanism under the state that the second long link of the second joint cross linkage of thp link 
retaining mechanism is crossed with the first long link of the second joint cross linkage of the 
link retaining mechanism, the length ratio of each of the first and seco^ei short links of the first 
joint cross linkage of the link retaining mechanism to each of the first and second long links of 
the first joint cross linkage of the link retaining mechanism substantially equal to the length ratio 
of each of the first and second short links of the second joinfcross linkage of the link retaining 
mechanism to each of the first and second long links ofJLnc second joint cross linkage of the link 
retaining mechanism, the first short link of the first joint cross linkage of the link retaining 
mechanism integrally formed with and in axial alignment with the first long link of the second 
joint cross linkage of the link retaining mechafysm under the state that the second end portion of 
the first short link of the first joint cross Hilkage of the link retaining mechanism is connected 
with the first end portion of the first tong link of the second joint cross linkage of the link 
retaining mechanism, the first longlink of the first joint cross linkage of the link retaining 
mechanism integrally formed With and in axial alignment with the first short link of the second 
joint cross linkage of the liidc retaining mechanism under the state that the first end portion of the 
first long link of the fim joint cross linkage of the link retaining mechanism is connected with 
the second end portion of the first short link of the second joint cross linkage of the link retaining 
mechanism, the first end portion of any one of the first and second arm links integrally formed 
with the second short link of the first joint cross linkage of the link retaining mechanism, the first 
end portion of the other one of the first and second arm links integrally formed with the second 
long Jink of the second joint cross linkage of the link retaining mechanism; and 
a robot arm driving mechanism for driving the robot arm. 



Claim 8 has been amended as follows: 



8. (Amended) A robot arm mechanism as set forth in claim 7 in which the robot arm further 
comprises: n / 

t andEfecond < 



a fifth arm link having first and&econd end portion; 
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a sixth arm link having first and second end portion; 

an additional link retaining mechanism having an additional center line, the additional 
link retaining mechanism pivotably retaining the fifth and sixth arm links respectively atme first 
end portions of the fifth and sixth arm links and keeping parallel two lines including/a line 
passing through the first and second end portions of the fifth arm link and a line symmetrical 
with respect to the additional center line with the line passing through the first/^nd second end 
portions of the sixth arm link, the additional link retaining mechanism composing a first joint 
cross linkage including a first short link having first and second end portions, a first long link 
having first and second end portions and longer than the first short link of the first joint cross 
linkage of the additional link retaining mechanism, the first short ami long links of the first joint 
cross linkage of the additional link retaining mechanism pivotably connected with each other at 
the second end portion of the first short link of the first joint/Cross linkage of the additional link 
retaining mechanism and the first end portion of the firsttong link of the first joint cross linkage 
of the additional link retaining mechanism, a second snort link having first and second end 
portions and substantially equal in length to the fim short link of the first joint cross linkage of 
the additional link retaining mechanism, the long link of the first joint cross linkage of the 
additional link retaining mechanism and theiecond short link of the first joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the second end 
portion of the first long link of the firgfjoint cross linkage of the additional link retaining 
mechanism and the first end portipn of the second short link of the first joint cross linkage of the 
additional link retaining mechanism, and a second long link having first and second end portions 
and substantially equal in length to the first long link of the first joint cross linkage of the 
additional link retaining inechanism, the second short and long links of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portionyof the second short link of the first joint cross linkage of the additional link 
retaining mechanism and the first end portion of the second long link of the first joint cross 
linkage of the^dditional link retaining mechanism, the second long link of the first joint cross 
linkage of tne additional link retaining mechanism and the first short link of the first joint cross 
linkage pi the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long link of the first joint cross linkage of the additional link 
retaining mechanism and the first end portion of the first short link of the first joint cross linkage 
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of the additional link retaining mechanism under the state that the second long link of the^first 
joint cross linkage of the additional link retaining mechanism is crossed with the firsUong link of 
the first joint cross linkage of the additional link retaining mechanism, and a secona joint cross 
linkage including a first short link having first and second end portions, a first ^Jong link having 
first and second end portions and longer than the first short link of the second joint cross linkage 
of the additional link retaining mechanism, the first short and long links pi the second joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the first short link of the second joint cross linkage of the additional link 
retaining mechanism and the first end portion of the first long link of the second joint cross 
linkage of the additional link retaining mechanism, a secon(Lsnort link having first and second 
end portions and substantially equal in length to the first snort link of the second joint cross 
linkage of the additional link retaining mechanism, the first long link of the second joint cross 
linkage of the additional link retaining mechanism/and the second short link of the second joint 
cross linkage of the additional link retaining nQehanism pivotably connected with each other at 
the second end portion of the first long link^f the second joint cross linkage of the additional 
link retaining mechanism and the first end/portion of the second short link of the second joint 
cross linkage of the additional link retaining mechanism, and a second long link having first and 
second end portions and substantially equal in length to the first long link of the second joint 
cross linkage of the additional lmx retaining mechanism, the second short and long links of the 
second joint cross linkage of me additional link retaining mechanism pivotably connected with 
each other at the second ena portion of the second short link of the second joint cross linkage of 
the additional link retaining mechanism and the first end portion of the second long link of the 
second joint cross linkage of the additional link retaining mechanism, the second long link of the 
second joint cross4inkage of the additional link retaining mechanism and the first short link of 
the second joint cross linkage of the additional link retaining mechanism pivotably connected 
with each omer at the second end portion of the second long link of the second joint cross 
linkage or the additional link retaining mechanism and the first end portion of the first short link 
of the /econd joint cross linkage of the additional link retaining mechanism under the state that 
the second long link of the second joint cross linkage of the additional link retaining mechanism 
is crossed with the first long link of the second joint cross linkage of the additional link retaining 
lechanism, the length ratio of each of the first and second short links of the first joint cross 
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linkage of the additional link retaining mechanism to each of the first and second long links of 
the first joint cross linkage of the additional link retaining mechanism substantially e^ual to the 
length ratio of each of the first and second short links of the second joint cross linkage of the 
additional link retaining mechanism to each of the first and second long links ofihe second joint 
cross linkage of the additional link retaining mechanism, the first short link or the first joint cross 
linkage of the additional link retaining mechanism integrally formed with and in parallel 
relationship with the first long link of the second joint cross linkage of the additional link 
retaining mechanism under the state that the second end portion of tjre first short link of the first 
joint cross linkage of the additional link retaining mechanism is connected with the first end 
portion of the first long link of the second joint cross linkage of the additional link retaining 
mechanism, the first long link of the first joint cross linkage of the additional link retaining 
mechanism integrally formed with and in parallel relatkfnship with the first short link of the 
second joint cross linkage of the additional link retaining mechanism under the state that the first 
end portion of the first long link of the first joto cross linkage of the additional link retaining 
mechanism is connected with the second endpfojrtion of the first short link of the second joint 
cross linkage of the additional link retaining mechanism, the first end portion of any one of the 
fifth and sixth arm links integrally connected with the second short link of the first joint cross 
linkage of the additional link retaining mechanism, the first end portion of the other one of the 
fifth and sixth arm links integrally/connected with the second long link of the second joint cross 
linkage of the additional link retaining mechanism, the first short and long links of the first joint 
cross linkage of the addition^ link retaining mechanism respectively in coaxial relationship with 
the first long and short links of the second joint cross linkage of the additional link retaining 
mechanism, the additional center line passing through the first and second end portions of the 
first long link of the/first joint cross linkage of the additional link retaining mechanism, the first 
end portions of the fifth and sixth arm links positioned on the additional center line, the second 
end portion of^ne first arm link and the first end portion of the third arm link connected with 
each other, the second end portion of the second arm link and the first end portion of the foruth 
arm link je&nnected with each other, the first long link of the first joint cross linkage of the 
additional link retaining mechanism and the first short link of the second joint cross linkage of 
the/additional link retaining mechanism substantially equal in length to each other, the first long 
link of the first joint cross linkage of the link retaining mechanism integrally formed with and in 
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parallel relationship with the first long link of the first joint cross linkage of the additional link/) 
retaining mechanism under the state that the first end portion of the first long link of the firsr 
joint cross linkage of the link retaining mechanism is connected with the first end portioj^of the 
first long link of the first joint cross linkage of the additional link retaining mechanism; 

a first stabilizing parallelogram linkage comprising a first link having firstand second 
end portions and substantially equal in length to the first arm link, the first link'of the first 
stabilizing parallelogram linkage integrally formed with and in coaxial relationship with the first 
arm link under the state that the first end portion of the first link of the first stabilizing 
parallelogram linkage is connected with the first end portion of the first' arm link, a second link 
having first and second end portions and substantially equal in length to the fifth arm link, the 
first and second links of the first stabilizing parallelogram linkage pivotably connected with each 
other at the second end portion of the first link of the first stabilizing parallelogram linkage and 
the first end portion of the second link of the first stabilising parallelogram linkage, the second 
link of the first stabilizing parallelogram linkage i|ijtegrally formed with and in parallel 
relationship with the third arm link under the staj^Wat the first end portion of the second link of 
the first stabilizing parallelogram linkage is connected with the first end portion of the third arm 
link, a third link having first and second end portions and substantially equal in length to the first 
link of the first stabilizing parallelogranr linkage, the second and third links of the first stabilizing 
parallelogram linkage pivotably competed with each other at the second end portion of the 
second link of the first stabilizing^parallelogram linkage and the first end portion of the third link 
of the first stabilizing parallelogram linkage, and a fourth link having first and second end 
portions and substantially etfual in length to the second link of the first stabilizing parallelogram 
linkage, the third and fourth links of the first stabilizing parallelogram linkage pivotably 
connected with each other at the second end portion of the third link of the first stabilizing 
parallelogram linkage and the first end portion of the fourth link of the first stabilizing 
parallelogram linkage, the fourth and first links of the first stabilizing parallelogram linkage 
pivotably connected with each other at the second end portion of the fourth link of the first 
stabilizing/parallelogram linkage and the first end portion of the first link of the first stabilizing 
parallelogram linkage under the state that the first link of the first stabilizing parallelogram 
linkage is in parallel relationship with the third link of the first stabilizing parallelogram linkage 
ad that the second link of the first stabilizing parallelogram linkage is in parallel relationship 
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with the fourth link of the first stabilizing parallelogram linkage, the fourth link of the fi^st 
stabilizing parallelogram linkage integrally formed with and in coaxial relationship with the fifth 
arm link under the state that the second end portion of the fourth link of the first stabilizing 
parallelogram linkage is connected with the first end portion of the fifth arm hdk; and 

a second stabilizing parallelogram linkage comprising a first link/having first and 
second end portions and substantially equal in length to the second arnr link, the first link of the 
second stabilizing parallelogram linkage integrally formed with and/in coaxial relationship with 
the second arm link under the state that the first end portion of the first link of the second 
stabilizing parallelogram linkage is connected with the first end portion of the second arm link, a 
second link having first and second end portions and substantially equal in length to the sixth 
arm link, the first and second links of the second stabilizing parallelogram linkage pivotably 



connected with each other at the second end portiorfof the first link of the second stabilizing 
parallelogram linkage and the first end portion of the second link of the second stabilizing 
parallelogram linkage, the second link offffife^econd stabilizing parallelogram linkage integrally 
formed with and in parallel relationship wfflihe fourth arm link under the state that the first end 
portion of the second link of the second stabilizing parallelogram linkage is connected with the 
first end portion of the fourth arm lin^ a third link having first and second end portions and 
substantially equal in length to the/first link of the second stabilizing parallelogram linkage, the 
second and third links of the second stabilizing parallelogram linkage pivotably connected with 
each other at the second end portion of the second link of the second stabilizing parallelogram 
linkage and the first end portion of the third link of the second stabilizing parallelogram linkage, 
and a fourth link having/first and second end portions and substantially equal in length to the 
second link of the sea^nd stabilizing parallelogram linkage, the third and fourth links of the 
second stabilizing/parallelogram linkage pivotably connected with each other at the second end 
portion of the third link of the second stabilizing parallelogram linkage and the first end portion 
of the fourth/link of the second stabilizing parallelogram linkage, the fourth and first links of the 
second stabilizing parallelogram linkage pivotably connected with each other at the second end 
portion ah the fourth link of the second stabilizing parallelogram linkage and the first end portion 
of the4irst link of the second stabilizing parallelogram linkage under the state that the first link 
of tne second stabilizing parallelogram linkage is in parallel relationship with the third link of the 
second stabilizing parallelogram linkage and that the second link of the second stabilizing 
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parallelogram linkage is in parallel relationship ^ith the fourth link of the second stabilizing 
parallelogram linkage, the fourth link oftiie^econd stabilizing parallelogram linkage integrally 
formed with and in coaxial relationship]^! the sixth arm link under the state that the second 
end portion of the fourth link of the second stabilizing parallelogram linkage is connected with 
the first end portion of the sixth aim link. 



Claim 22 has been amended as follows: 



22. (Amended) A robot arm mechanism as set forth in claim 19 yhich further comprising an 
additional handling member, the robot arm further comprising: 
a fifth arm link having first and second end portion; 

a sixth arm link having first and second end portiorj/ the fifth and sixth arm links 
substantially equal in length to each other; and 

an additional link retaining mechanism having an additional center line, the additional 
link retaining mechanism pivotably retaining the fifth and sixth arm links respectively at the first 
end portions of the fifth and sixth arm links and ^tfeeping parallel two lines including a line 
passing through the first and second end portions of the fifth arm link and a line symmetrical 
with respect to the additional center liqenwith the line passing through the first and second end 
portions of the sixth arm link, the additi^al link retaining mechanism comprising a first joint 
cross linkage including a first short link having first and second end portions, a first long link 
having first and second end portions and longer than the first short link of the first joint cross 
linkage of the additional link retaining mechanism, the first short and long links of the first joint 
cross linkage of the additional link retaining mechanism pivotably connected with each other at 
the second end portion of the first short link of the first joint cross linkage of the additional link 
retaining mechanism afnd the first end portion of the first long link of the first joint cross linkage 
of the additional link retaining mechanism, a second short link having first and second end 
portions and substantially equal in length to the first short link of the first joint cross linkage of 
the additional/link retaining mechanism, the first long link of the first joint cross linkage of the 
additionaUink retaining mechanism and the second short link of the first joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the second end 
portion of the first long link of the first joint cross linkage of the additional link retaining 
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mechanism and the first end portion of the second short link of the first joint cross linkage of the 
additional link retaining mechanism, and a second long link having first and second end/portions 
and substantially equal in length to the first long link of the first joint cross linkage ofthe 
additional link retaining mechanism, the second short and long links of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with ea£h other at the 
second end portion of the second short link of the first joint cross linkage of ;he additional link 
retaining mechanism and the first end portion ofthe second long link of/tne first joint cross 
linkage ofthe additional link retaining mechanism, the second long link: ofthe first joint cross 
linkage ofthe additional link retaining mechanism and the first short link of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long link ofthe first jointxross linkage of the additional link 
retaining mechanism and the first end portion of the first short link ofthe first joint cross linkage 
ofthe additional link retaining mechanism under tWstate that the second long link of the first 
joint cross linkage of the additional link retaMihg mechanism is crossed with the first long link of 
the first joint cross linkage ofthe additional!^ retaining mechanism, and a second joint cross 
linkage including a first short link having/first and second end portions, a first long link having 
first and second end portions and longer than the first short link of the second joint cross linkage 
ofthe additional link retaining mechanism, the first short and long links ofthe second joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the firs/short link of the second joint cross linkage of the additional link 
retaining mechanism and tiafe first end portion ofthe first long link of the second joint cross 
linkage ofthe additionaj4ink retaining mechanism, a second short link having first and second 
end portions and substantially equal in length to the first short link ofthe second joint cross 
linkage ofthe addkronal link retaining mechanism, the first long link ofthe second joint cross 
linkage ofthe additional link retaining mechanism and the second short link of the second joint 
cross linkage/of the additional link retaining mechanism pivotably connected with each other at 
the second/fend portion of the first long link of the second joint cross linkage of the additional 
link retaining mechanism and the first end portion ofthe second short link of the second joint 
cross linkage of the additional link retaining mechanism, and a second long link having first and 
second end portions and substantially equal in length to the first long link ofthe second joint 
cross linkage of the additional link retaining mechanism, the second short and long links of the 
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second joint cross linkage of the additional link retaining mechanism pivotably connected with 
each other at the second end portion of the second short link of the second joint cross linkage of 
the additional link retaining mechanism and the first end portion of the second long link of the 
second joint cross linkage of the additional link retaining mechanism, the second long link of the 
second joint cross linkage of the additional link retaining mechanism and the fmt short link of 
the second joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second end portion of the second long link of the second joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first short link 
of the second joint cross linkage of the additional link retaining mechanism under the state that 
the second long link of the second joint cross linkage of the additional link retaining mechanism 
is crossed with the first long link of the second joint cross linage of the additional link retaining 
mechanism, the length ratio of each of the first and second'short links of the first joint cross 
linkage of the additional link retaining mechanism to each of the first and second long links of 
the first joint cross linkage of the additional link retaining mechanism substantially equal to the 
length ratio of each of the first and second sherct mks of the second joint cross linkage of the 
additional link retaining mechanism to each agthe first and second long links of the second joint 
cross linkage of the additional link retaining mechanism, the first short link of the first joint cross 
linkage of the additional link retaining nlechanism integrally formed with and in parallel 
relationship with the first long link of the second joint cross linkage of the additional link 
retaining mechanism under the state that the second end portion of the first short link of the first 
joint cross linkage of the additional link retaining mechanism is connected with the first end 
portion of the first long link/6f the second joint cross linkage of the additional link retaining 
mechanism, the first long/fink of the first joint cross linkage of the additional link retaining 
mechanism integrallj^ormed with and in parallel relationship with the first short link of the 
second joint cross linkage of the additional link retaining mechanism under the state that the first 
end portion of the first long link of the first joint cross linkage of the additional link retaining 
mechanism is connected with the second end portion of the first short link of the second joint 
cross linpge of the additional link retaining mechanism, the first end portion of any one of the 
fifth arid sixth arm links integrally connected with the second short link of the first joint cross 
linkage of the additional link retaining mechanism, the first end portion of the other one of the 
ilfth and sixth arm links integrally connected with the second long link of the second joint cross 
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linkage of the additional link retaining mechanism, the first short and long link^6f the first joint 
cross linkage of the additional link retaining mechanism respectively in coaxial relationship with 
the first long and short links of the second joint cross linkage of the additional link retaining 
mechanism, the additional center line substantially equally spacecLapart from the second end 
portion of the first long link of the first joint cross linkage of the additional link retaining 
mechanism and the first end portion of the first short link ofthe second joint cross linkage of the 
additional link retaining mechanism and in perpendicular relationship with the first long link of 
the first joint cross linkage ofthe additional link retaining mechanism, the first end portions of 
the fifth and sixth arm links positioned on the lme passing through the first and second end 
portions of the first long link of the first mm cross linkage of the additional link retaining 
mechanism, the distance between the sdcond end portion ofthe first long link of the first joint 
cross linkage of the link retaining rrfechanism and the first end portion ofthe first short link of 
the second joint cross linkage of :he link retaining mechanism is substantially equal to the 
distance between the secondend portion ofthe first long link ofthe first joint cross linkage ofthe 
additional link retaining^mechanism and the first end portion of the first short link ofthe second 
joint cross linkage ofthe additional link retaining mechanism, the first joint mechanism retaining 
the fifth arm linkat the second end portion ofthe fifth arm link under the state that the fifth arm 
link is pivotable around the second end portion of the fifth arm link with respect to the third arm 
link, the/second joint mechanism retaining the sixth arm link at the second end portion ofthe 
sixrtmm link under the state that the sixth arm link is pivotable around the second end portion of 
we sixth arm link with respect to the fourth arm link. 



Claim 25 has been amended as follows: 



25. (Amended) A robot arm mechanism as sd forth in claim 19 which further comprising an 
additional handling member, the robot arm firmer comprising: 

a fifth arm link having first and sS6nd end portion; 

a sixth arm link having first and/second end portion; 

a seventh arm link having fim and second end portion; 
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a eighth arm link having first and second end portion, the fifth and sixth arm links / 
substantially equal in length to each other, the seventh and eighth arm links substantially equal in 
length to each other; / 

a third joint mechanism retaining the fifth and seventh arm links respectively /t the 
second end portion of the fifth arm link and the first end portion of the seventh arm Vlnk under 
the state that the fifth arm link is pivotable around the second end portion of the fffih arm link 
with respect to the seventh arm link; / 



a fourth joint mechanism retaining the sixth and eighth arm links/espectively at the 
second end portion of the sixth arm link and the first end portion of the^ighth arm link under the 
state that the sixth arm link is pivotable around the second end portion of the sixth arm link with 
respect to the eighth arm link; and / 

an additional link retaining mechanism having an additional center line, the additional 
link retaining mechanism pivotably retaining the fifth anj^ixth arm links respectively at the first 
end portions of the fifth and sixth arm links and keepplg parallel two lines including a line 
passing through the first and second end portions otthe fifth arm link and a line symmetrical 
line with respect to the additional center line wifh the line passing through the first and second 
end portions of the sixth arm link, the additional link retaining mechanism comprising a first 
joint cross linkage including a first shornink having first and second end portions, a first long 
link having first and second end portions and longer than the first short link of the first joint cross 
linkage of the additional link retaining mechanism, the first short and long links of the first joint 
cross linkage of the additionanink retaining mechanism pivotably connected with each other at 
the second end portion ofthe first short link of the first joint cross linkage of the additional link 
retaining mechanism ajafd the first end portion of the first long link ofthe first joint cross linkage 
ofthe additional link/retaining mechanism, a second short link having first and second end 
portions and substantially equal in length to the first short link ofthe first joint cross linkage of 
the additional Mk retaining mechanism, the first long link of the first joint cross linkage ofthe 
additional Mc retaining mechanism and the second short link of the first joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the second end 
portioj/of the first long link of the first joint cross linkage of the additional link retaining 
mephanism and the first end portion of the second short link ofthe first joint cross linkage ofthe 
additional link retaining mechanism, and a second long link having first and second end portions 
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and substantially equal in length to the first long link of the first joint cross linkage of the/ 
additional link retaining mechanism, the second short and long links of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second short link of the first joint cross linkage of th^dditional link 
retaining mechanism and the first end portion of the second long link of the first joint cross 
linkage of the additional link retaining mechanism, the second long link of the first joint cross 
linkage of the additional link retaining mechanism and the first short lime of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long link of the first joint cross / lmkage of the additional link 
retaining mechanism and the first end portion of the first shorHink of the first joint cross linkage 
of the additional link retaining mechanism under the state that the second long link of the first 
joint cross linkage of the additional link retaining mechanism is crossed with the first long link of 
the first joint cross linkage of the additional link retaimng mechanism, and a second joint cross 
linkage including a first short link having first and/second end portions, a first long link having 
first and second end portions and longer than the first short link of the second joint cross linkage 
of the additional link retaining mechanism, the first short and long links of the second joint cross 
linkage of the additional link retaining my&anism pivotably connected with each other at the 
second end portion of the first short link of the second joint cross linkage of the additional link 
retaining mechanism and the first ejm portion of the first long link of the second joint cross 
linkage of the additional link retaining mechanism, a second short link having first and second 
end portions and substantialiyequal in length to the first short link of the second joint cross 
linkage of the additional lnflc retaining mechanism, the first long link of the second joint cross 
linkage of the additiona0ink retaining mechanism and the second short link of the second joint 
cross linkage of the additional link retaining mechanism pivotably connected with each other at 
the second end pmrtion of the first long link of the second joint cross linkage of the additional 
link retaining mechanism and the first end portion of the second short link of the second joint 
cross linkag/of the additional link retaining mechanism, and a second long link having first and 
second ena portions and substantially equal in length to the first long link of the second joint 
cross Mkage of the additional link retaining mechanism, the second short and long links of the 
second joint cross linkage of the additional link retaining mechanism pivotably connected with 
each other at the second end portion of the second short link of the second joint cross linkage of 

21 

09/431,140 



the additional link retaining mechanism and the first end portion of the second long link/fcf the 
second joint cross linkage of the additional link retaining mechanism, the second long link of the 
second joint cross linkage of the additional link retaining mechanism and the firsttfhort link of 
the second joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second end portion of the second long link of the second joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first short link 
of the second joint cross linkage of the additional link retaining mechanism under the state that 
the second long link of the second joint cross linkage of the additionaUink retaining mechanism 
is crossed with the first long link of the second joint cross linkageof the additional link retaining 
mechanism, the length ratio of each of the first and second short links of the first joint cross 
linkage of the additional link retaining mechanism to each^of the first and second long links of 
the first joint cross linkage of the additional link retaining mechanism substantially equal to the 
length ratio of each of the first and second short links'of the second joint cross linkage of the 
additional link retaining mechanism to each ofthe / first and second long links of the second joint 
cross linkage of the additional link retaining mlghanism, the first short link of the first joint cross 
linkage of the additional link retaining mechanism integrally formed with and in parallel 
relationship with the first long link of the^econd joint cross linkage of the additional link 
retaining mechanism under the state that the second end portion of the first short link of the first 
joint cross linkage of the additional^nk retaining mechanism is connected with the first end 
portion of the first long link of tjae second joint cross linkage of the additional link retaining 
mechanism, the first long linjc of the first joint cross linkage of the additional link retaining 
mechanism integrally formed with and in parallel relationship with the first short link of the 
second joint cross linkage of the additional link retaining mechanism under the state that the first 
end portion of the fmt long link of the first joint cross linkage of the additional link retaining 
mechanism is connected with the second end portion of the first short link of the second joint 
cross linkage of the additional link retaining mechanism, the first end portion of any one of the 
fifth and sixm arm links integrally connected with the second short link of the first joint cross 
linkage oi the additional link retaining mechanism, the first end portion of the other one of the 
fifth and sixth arm links integrally connected with the second long link of the second joint cross 
linkage of the additional link retaining mechanism, the first short and long links of the first joint 
ross linkage of the additional link retaining mechanism respectively in coaxial relationship with 
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the first long and short links of the second joint cross linkage of the additional link retaining 
mechanism, the additional center line substantially equally spaced apart from the second end 
portion of the first long link of the first joint cross linkage ofthe additional link retaining 
mechanism and the first end portion ofthe first short Xxvk of the second joint cross linkage ofthe 
additional link retaining mechanism and in perpendicular relationship with the first long link of 
the first joint cross linkage of the additional link^etaining mechanism, the first end portions of 
the fifth and sixth arm links positioned on th^line passing through the first and second end 
portions of the first long link of the fkstjtoit cross linkage ofthe additional link retaining 
mechanism, the distance between tW^econd end portion of the first long link ofthe first joint 
cross linkage of the link retaining / mechanism and the first end portion ofthe first short link of 
the second joint cross linkag^of the link retaining mechanism is substantially equal to the 
distance between the secpnd end portion of the first long link ofthe first joint cross linkage ofthe 
additional link retaimtfg mechanism and the first end portion ofthe first short link ofthe second 
joint cross linkage^of the additional link retaining mechanism, any one ofthe first and second 
driving shafts restating the eighth arm link around the second end portion ofthe eighth arm link, 
the other or>e ofthe first and second driving shafts rotating the seventh arm link around the 
second ^ftd portion of the seventh arm link, the second end portions ofthe eighth and seventh 
arm links positioned on the rotation axis. 



Claim 28 has been amended as follows: 



28. (Amended) A robot arm mechanism as^et forth in claim 16 which further comprising an 
additional handling member, the robot arm ^ftaher comprising: 
^ a third arm link having first ancj/second end portion; 

/ a fourth arm link having %Tand second end portion, the first, second, third, and fourth 
arm links substantially equal in lefigth to each other; 

a fifth arm link having first and second end portion; 
a sixth arm link having first and second end portion; and 

an additional Me retaining mechanism having an additional center line, the additional 
link retaining mecWism pivotably retaining the third and fourth arm links respectively at the 
first end portioptfof the third and fourth arm links and keeping parallel two lines including a line 
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passing through the first and second end portions of the third arm link and a line symmetrical 
with respect to the additional center line with the line passing through the first and second end 
portions of the fourth arm link, the additional link retaining mechanism comprising/ first joint 
cross linkage including a first short link having first and second end portions, a first long link 
having first and second end portions and longer than the first short link of thefirst joint cross 
linkage of the additional link retaining mechanism, the first short and longlfaks of the first joint 
cross linkage of the additional link retaining mechanism pivotably connected with each other at 
the second end portion of the first short link of the first joint cross linkage of the additional link 
retaining mechanism and the first end portion of the first long link/of the first joint cross linkage 
of the additional link retaining mechanism, a second short link^aving first and second end 
portions and substantially equal in length to the first short Hrfc of the first joint cross linkage of 
the additional link retaining mechanism, the first long lmk of the first joint cross linkage of the 
additional link retaining mechanism and the second stfort link of the first joint cross linkage of 
the additional link retaining mechanism pivotably^onnected with each other at the second end 
portion of the first long link of the first joint cro& linkage of the additional link retaining 
mechanism and the first end portion of the-se^md short link of the first joint cross linkage of the 
additional link retaining mechanism, and a^ond long link having first and second end portions 
and substantially equal in length to the/rst long link of the first joint cross linkage of the 
additional link retaining mechanism/ he second short and long links of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the secpftd short link of the first joint cross linkage of the additional link 
retaining mechanism and tite first end portion of the second long link of the first joint cross 
linkage of the additionanink retaining mechanism, the second long link of the first joint cross 
linkage of the additipftal link retaining mechanism and the first short link of the first joint cross 
linkage of the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long link of the first joint cross linkage of the additional link 
retaining mechanism and the first end portion of the first short link of the first joint cross linkage 
of the additional link retaining mechanism under the state that the second long link of the first 
joint cfoss linkage of the additional link retaining mechanism is crossed with the first long link of 
th^first joint cross linkage of the additional link retaining mechanism, and a second joint cross 
linkage including a first short link having first and second end portions, a first long link having 
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first and second end portions and longer than the first short link of the second joint cross linkage 
of the additional link retaining mechanism, the first short and long links of the second joint cross 
linkage of the additional link retaining mechanism pivotably connected with each otherat the 
second end portion of the first short link of the second joint cross linkage of the additional link 
retaining mechanism and the first end portion of the first long link of the second/joint cross 
linkage of the additional link retaining mechanism, a second short link having^irst and second 
end portions and substantially equal in length to the first short link of the^second joint cross 
linkage of the additional link retaining mechanism, the first long link of the second joint cross 
linkage of the additional link retaining mechanism and the second sliort link of the second joint 
cross linkage of the additional link retaining mechanism pivotably' connected with each other at 
the second end portion of the first long link of the second joinfcross linkage of the additional 
link retaining mechanism and the first end portion of the second short link of the second joint 
cross linkage of the additional link retaining mechanismfand a second long link having first and 
second end portions and substantially equal in lengtlito the first long link of the second joint 
cross linkage of the additional link retaining mechanism, the second short and long links of the 
second joint cross linkage of the additional fom retaining mechanism pivotably connected with 
each other at the second end portion of the^econd short link of the second joint cross linkage of 
the additional link retaining mechanism/fcid the first end portion of the second long link of the 
second joint cross linkage of the additional link retaining mechanism, the second long link of the 
second joint cross linkage of the additional link retaining mechanism and the first short link of 
the second joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second end portion of the second long link of the second joint cross 
linkage of the additionaLftnk retaining mechanism and the first end portion of the first short link 
of the second joint cr^ss linkage of the additional link retaining mechanism under the state that 
the second long lmk of the second joint cross linkage of the additional link retaining mechanism 
is crossed witMhe first long link of the second joint cross linkage of the additional link retaining 
mechanism/the length ratio of each of the first and second short links of the first joint cross 
linkage of the additional link retaining mechanism to each of the first and second long links of 
the first joint cross linkage of the additional link retaining mechanism substantially equal to the 
length ratio of each of the first and second short links of the second joint cross linkage of the 
additional link retaining mechanism to each of the first and second long links of the second joint 
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cross linkage of the additional link retaining mechanism, the first short link of the firptjoint cross 
linkage of the additional link retaining mechanism integrally formed with and in parallel 
relationship with the first long link of the second joint cross linkage of the additional link 
retaining mechanism under the state that the second end portion of the first sh<ttt link of the first 
joint cross linkage of the additional link retaining mechanism is connected^With the first end 
portion of the first long link of the second joint cross linkage of the additional link retaining 
mechanism, the first long link of the first joint cross linkage of the aMtional link retaining 
mechanism integrally formed with and in parallel relationship with the first short link of the 
second joint cross linkage of the additional link retaining melanism under the state that the first 
end portion of the first long link of the first joint cross linage of the additional link retaining 
mechanism is connected with the second end portion of/fhe first short link of the second joint 
cross linkage of the additional link retaining mechanism, the first end portion of any one of the 
third and fourth arm links integrally connected wjrfh the second short link of the first joint cross 
linkage of the additional link retaining mecta^m, the first end portion of the other one of the 
third and fourth arm links integrally connect^with the second long link of the second joint cross 
linkage of the additional link retaining^mechanism, the distance between the second end portion 
of the first long link of the first joint cross linkage of the link retaining mechanism and the first 
end portion of the first short link ofthe second joint cross linkage of the link retaining 
mechanism is substantially equarto the distance between the second end portion of the first long 
link of the first joint cross linkage of the additional link retaining mechanism and the first end 
portion of the first short link of the second joint cross linkage of the additional link retaining 
mechanism, the handling member having a first and second portions, the additional handling 
member having a firs/ md second portions, the first arm link and the handling member pivotably 
connected with each other at the second end portion of the first arm link and the first portion of 
the handling member, the third arm link and the handling member pivotably connected with each 
other at the second end portion of the third arm link and the second portion of the handling 
member, the fourth arm link and the additional handling member pivotably connected with each 
other at tile second end portion of the fourth arm link and the first portion of the additional 
handUng member, the second arm link and the additional handling member pivotably connected 
wkM each other at the second end portion of the second arm link and the second portion of the 
aditional handling member, the arm driving mechanism comprising a first driving shaft 
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rotatable around a rotation axis, and a second driving shaft in the form of a hollow shape to 
rotatably receive therein the first driving shaft and rotatable around^b rotation axis, any one of 
the first and second driving shafts rotating the fifth arm link around the second end portion of the 
fifth arm link, the other one of the first and second driving shafts rotating the sixth arm link 
around the second end portion of the sixth arm link, thes^cond end portions of the fifth and sixth 
arm links positioned on the rotation axis, the fifth mnlink pivotable around the second end 
portion of the fifth arm link, the sixth arm lii^pivotable around the second end portion of the 
sixth arm link, the first end portion of the fiftMrm link pivotally connected with the first long 
link of the first joint cross linkage of theaink retaining mechanism or the first short link of the 
second joint cross linkage of the linkretaining mechanism under the state that the first end 
portion of the fifth arm link is sjabstantially equally spaced apart from the second end portion of 
the first long link of the fir^foint cross linkage of the link retaining mechanism and the first end 
portion of the first short/nk of the second joint cross linkage of the link retaining mechanism, 
the first end portion**! the sixth arm link pivotally connected with the first long link of the first 
joint cross linkag/ )f the additional link retaining mechanism or the first short link of the second 
joint cross lmkage of the additional link retaining mechanism under the state that the first end 
portion of*he sixth arm link is substantially equally spaced apart from the second end portion of 
the firs^long link of the first joint cross linkage of the additional link retaining mechanism and 
theflrst end portion of the first short link of the second joint cross linkage of the additional link 
staining mechanism. 
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